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(54) PRODUCTION OF HEAT PIPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate production of a heat pipe inserted with a 
wick, e.g. a wire, by inserting the wick into the pipe through a feeding mechanism 
disposed closely to the open end of the pipe. 

SOLUTION: A heat pipe 1 is provided with a plurality of holes 10 and a wick 2 is 
inserted into each hole 10. In order to facilitate insertion of the wick, a mechanism 
for feeding the wick 2, i.e., a roll mechanism 3, is disposed closely to the end of 
the pipe 1 where the holes 10 are opened. The roll mechanism 3 comprises a pair 
of vertical rolls 30, 31 each provided, in the outer circumferential surface thereof, 
with annular grooves 40 of same number as the wicks 2 to be fed and a rotary 
driving force is imparted to at least one of the upper or lower rolls 30, 31. The 
wick 2 is inserted into each hole 10 by moving the wick 2 toward the heat pipe 1 
while holding between the grooves 40, 40 of the rolls 30, 31. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach including the process which has been 
arranged near the opening edge of a pipe and which it sends [ process ] out and 
makes a wick insert into the pipe concerned according to a device of a heat pipe. 
[Claim 2] The manufacture approach of a heat pipe according to claim 1 that said 
send device is a roll device. 

[Claim 3] The manufacture approach of a heat pipe according to claim 2 performed 
in the process which makes a wick insert into the pipe concerned while forming 
irregularity on the surface of a wick according to said roll device. 
[Claim 4] The manufacture approach of a heat pipe given in either of claims 2 or 3 
which is performed in the process which makes a wick insert into the pipe 
concerned while making the cross-section configuration of a wick deform 
according to said roll device. 

[Claim 5] The manufacture approach of a heat pipe according to claim 1 to 4 
performed in the process which makes a wick insert into the pipe concerned while 
carrying out ready direct [ of the wick ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 

heat pipe. 

[0002] 

[Description of the Prior Art] The heat pipe is equipped with the sealed cavernous 
section, and transport of heat is performed by the phase transformation of the 



working fluid held in the cavernous section, and migration. Of course, although 
there is heat carried by heat-conducting the container (container) which 
constitutes a heat pipe, a heat pipe is thermal transfer equipment which mainly 
meant the heat transfer operation by the working fluid. 

[0003] As a working fluid in a heat pipe, water, a water solution, alcohol, other 
organic solvents, etc. are usually used. As mentioned above, since a heat pipe 
uses an operation of the phase transformation of an internal working fluid etc., it 
will be manufactured so that mixing of gas other than a working fluid etc. may be 
avoided if possible to the sealed interior. Such a contaminant is carbon dioxide gas 
usually dissolved in the atmospheric air (air) mixed in the middle of manufacture, 
or a working fluid. 

[0004] It is as follows when it describes briefly about actuation of a heat pipe. On 
the other hand, one end (called an endoergic side etc.) is heated, and the case of a 
heat pipe where the heat is carried to another side one end (called a heat 
dissipation side etc.) is assumed. It carries out attaching a fin in a heat dissipation 
side etc., and the carried heat makes it be easy to be emitted outside. Now, the 
heat applied from the outside in the heat sink heat-conducts the inside of thick of 
the container (container) which constitutes a heat pipe, and heats an internal 
working fluid. The heated working fluid evaporates, the steam moves it to the heat 
dissipation side of a heat pipe, and it returns to a liquid phase condition again by 
radiating heat there. In this way, by the endoergic side, the heat by which 
endoergic was carried out is carried to a heat dissipation side, and comes to 
radiate heat. 

[0005] In order to repeat such heat transfer and to operate it, the working fluid 
which is a heat dissipation side and returned to the liquid phase condition must be 
again moved to an endoergic side (reflux). Then, a heat dissipation side is usually 
located more nearly up than an endoergic side. It is because the working fluid 
which is a heat dissipation side and returned to the liquid phase condition will 
move to an endoergic side according to a gravity operation if it carries out like this. 
Such a case may be called the heat pipe of a gravity equation. 

[0006] On the other hand, when an endoergic side is located more nearly up than a 
heat dissipation side (called top heat mode etc. in many cases), reflux of the 
working fluid by gravity operation cannot be expected. Moreover, it is also the 
same as when an endoergic and heat dissipation side is located almost horizontally. 
In such a case, the heat pipe using capillarity is applied. In addition, it cannot be 
overemphasized that the heat pipe using capillarity may be used in the mode which 
has arranged the heat dissipation side more nearly up than an endoergic side. 
[0007] What is necessary is just to prepare the capillary tube structure (called the 
wick) which discovers capillarity in a heat pipe (cavernous section), in order to 
make reflux of the working fluid by capillarity cause, as an example of a wick, a fine 
slot is established in a pipe wall, or mesh (wire gauze etc.), a wire, or porous 
members (felt etc.) are inserted in it — the approach is learned. In addition, 
vocabulary called a wick may point out the thing of the very thing, such as a mesh, 
a wire, etc. which it is going to insert in a pipe from now on, before being formed in 



a heat pipe. 

[0008] When set line wires, such as a mesh and a stranded wire, are inserted, the 
gap where those front faces are minute contributes to capillarity. Even if it is the 
case where the wire of single track is inserted temporarily, the narrow gap which 
does capillarity so between the wire and cavernous section wall in a heat pipe 
makes capillarity discover. 

[0009] In addition, the thing of the heat pipe of a plate mold also attracts attention 
in recent years besides the thing of a round-head pipe configuration with the 
typical configuration of a heat pipe. The heat pipe of a plate mold has the 
advantage of being easy to make it contact in cooled components, such as a 
semiconductor device, and a large area from the configuration etc. 
[0010] 

[Problem(s) to be Solved by the Invention] In recent years, the technique of 
applying a heat pipe to cooling of electronic equipment etc. attracts attention, and 
it is in the inclination for the need of a heat pipe to also grow. Therefore, reduction 
of the manufacturing cost of a heat pipe has also been an important technical 
technical problem. 

[001 1] In order for wicks, such as a wire, to manufacture the heat pipe with which 
the interior is equipped, the pipe which should serve as a container (container) of 
a heat pipe is usually prepared, and the process which inserts a wick into the pipe 
is taken. However, the problem of being easy to produce a buckling was in the wick 
at the time of the activity which inserts a wick. 

[0012] The miniaturization of electronic equipment etc. and lightweight-ization 
progress especially recently, the size of the heat pipe used for the cooling is also 
miniaturized, and it is in the inclination which also minor-diameter-izes a hole in 
connection with it. Moreover, although the perforated pipe type heat pipe has also 
attracted attention recently, the hole of a heat pipe small perforated pipe type has 
a path as small as about several mm in many cases. Thus, when the size of a hole 
is small, on the occasion of insertion of a wick, it much more becomes easier to 
produce the buckling. 

[0013] By the way, since wicks, such as a wire, are long objects, they are used in 
the condition of usually having been wound around the reel etc. It was, also when 
an activity which lets such a wire pass in a heat pipe was presented, and becoming 
the cause for which the core set which remained in the wire stops being able to 
insert in a heat pipe easily, and the cause of a buckling. 
[0014] 

[Means for Solving the Problem] This invention aims to let wicks, such as a wire, 
enable it to perform the insertion process of the wick efficiently about the 
manufacture approach of the heat pipe inserted into the pipe. That is, it is the 
manufacture approach including the process which has been arranged near the 
opening edge of a pipe and which it sends [ process ] out and makes a wick insert 
into the pipe concerned according to a device of a heat pipe. As the send device, 
a roll device can apply suitably. 

[0015] When obtaining the heat pipe equipped with the wick in which irregularity 



was formed on the front face, it is good to carry out forming irregularity on the 
surface of a wick according to said roll device. Moreover, it can also carry out, 
making the cross-section configuration of a wick deform suitably according to said 
roll device. 

[0016] Moreover, it can also carry out in the manufacture approach of the above- 
mentioned heat pipe, carrying out ready direct [ of the wick ]. 
[0017] 

[Embodiment of the Invention] Drawing 8 is explanation which shows the important 
section of the process which inserts a wick (wire) into the pipe which constitutes 
the conventional heat pipe. A pipe 1 is the thing of the perforated pipe type with 
which ten holes 10 are located in a line. It inserts one wick 25 in these ten holes 
10 at a time respectively. As shown in drawing 8 (a), when inserting in a hole 10 
the wick 25 which is a thin wire in the case of the conventional approach, the 
buckling arose in the wick 25 by a wick 25 being caught in the wall of the hole 10 
etc. in many cases. The sign 200 shown in drawing 8 (b) shows the buckling 
section. When the size of a hole 10 is small when especially the path of a wick 25 
is thin, when the rigidity is low or, it becomes easier to produce the buckling of a 
wick 25. 

[0018] On the other hand, he installs the roll device 3 as a send device of a wick 2, 
and is trying for this to send in a wick 2 by the manufacture approach of the heat 
pipe of this invention, near the edge of the pipe 1 in which a hole 10 carries out 
opening, as shown in drawing 1 . The wick 2 which revolution driving force is given 
to either [ at least ] the roll 30 of the upside which constitutes the roll device 3, 
or the lower roll 31, and is caught between them is moved leftward [ of drawing ]. 
Thus, the roll device 3 is installed near the opening and it has been hard coming to 
generate a buckling in a wick 2 because this sends in a wick 2. In addition, a wick 2 
may need to be positioned for convenience' sake a wick 2 is inserted in a hole 10. 
In such a case, it is good to establish the slot 40 which guides the wick 2 sent out 
like the example which installs the positioning device of a wick 2 separately, or is 
shown in drawing 1 in the front face of rolls 30 and 31. 

[0019] In the heat pipe which should be manufactured, this wick 2 is formed in 
order to do the capillarity of a working fluid so. Therefore, it is the semantics 
which raises capillarity more and it is also effective to prepare fine irregularity in 
the front face of a wick 2. Although the roll device 3 may be presented with the 
wick which changed to the wick 2 and formed irregularity in the front face 
beforehand at the time of the process of drawing 1 , if irregularity 50 is formed in 
the front face, it is much more efficient, sending out a wick 2 according to the roll 
device 32, as shown in drawing 2 . In the example of drawing 2 , the concavo- 
convex section 41 is formed in the front face of the upper roll 33 between two 
rolls 33 and 34 of the roll device 32, and in case a wick 2 has the roll device 32 let 
it pass, irregularity 50 is formed in the front face. 

[0020] Especially the configuration of the irregularity to form etc. is not limited. To 
drawing 3 , the wick 21 by which the irregularity 52 in alignment with the 
longitudinal direction was formed in (b) in the wick 20 by which the irregularity 51 



called the shape of a knurling tool was formed in (a) as an example of the wick in 
which irregularity was formed is illustrated. 

[0021] The cross-section configuration of the wick 2 which should be inserted 
according to the configuration of a hole 10 or other situations may be made to 
deform in drawing 1 on the other hand. Typically, the cross section of the wick 
before it is presented may be transformed somewhat flatly according to a roll 
device. Drawing 4 presents a roll device (not shown) with the wick 22 of a circular 
cross section, and explains the situation of a wick 23 that it was crushed a little 
by the roll device, and the cross-section configuration became flat. Thus, by 
making the cross-section configuration of a wick deform, effectiveness, like the 
stability within the pipe of the inserted wick increases is expectable, moreover, the 
wicks (wire etc.) same by making the cross-section configuration of a wick deform 
using — to some extent — the configuration of a hole — things — it becomes 
possible to apply to various pipes. 

[0022] In the example shown in drawing 1 and drawing 2 , the roll device was 
adopted as a send device. As a send device, although the type of a roll device is 
suitable, it inserts into the thing of a caterpillar type, and the water 54 of the send 
machine 53 fixed as shown in drawing 5 , and there is also a method which sends 
out a wick by moving the send machine 53. 

[0023] By the way, when using long things, such as a wire, as a wick, if you roll and 
use the wire for a reel etc., it is convenient. However, if an activity which lets such 
a wick pass in a heat pipe is presented, it can become the cause for which the 
core set which remained in the wire stops being able to insert in a heat pipe easily, 
and the cause of a buckling. Then, as shown in drawing 6 , it is good to install the 
ready direct machine 6 and to let a wick 2 pass in a hole 10 with ready repair. The 
signs 60 and 61 in drawing are the rolls of a ready direct machine. 
[0024] In the above explanation, although the wire-like thing was made into the 
example as a wick, also in a wire gauze etc., as a wick, the manufacture approach 
of this invention can apply, for example. Drawing 7 is the explanatory view showing 
the activity which inserts in a pipe 1 1 the wick 24 which rounded off the wire 
gauze according to the roll device 35 (send device). In this drawing, the pipe 1 1 
made the example the thing round by the single hole type. In addition, it is also 
possible to perform a fabricating operation to the wick 24 which is the wire gauze 
rounded off with the rolls 36 and 37 which constitute the roll device 35. For 
example, it will be desirable, if a wick 24 is flatly fabricated when a pipe 24 is a 
pipe of a flat configuration. 
[0025] 

[Example] In the insertion process of a wick 2 shown in example 1 drawing 1 , the 
perforated pipe made from aluminum with 1.8mm [ in die length of 200mm 
(therefore, a hole 10 serves as a depth of about 200mm) and width of face of 
20mm by which aluminum line with a diameter of 6mm was formed in ten holes 10 
as a pipe 1, and thickness ], and a thickness of 0.5mm was used as a wick 2. The 
minor axis of a hole 10 is set to about 0.8mm. 

[0026] The roll device 3 which is a send device is the thing equipped with the up- 



and-down rolls 30 and 31, and sends out the wick 2 in the meantime to the left of 
drawing. In rolls 30 and 31, it is width of face, mm, the depth The slot on the mm is 
prepared at intervals of predetermined. 

[0027] As a wick 2, the ** aluminum line and the annealed ** aluminum line were 
prepared (each path is 0.6mm). And rotational speed of a roll The wick 2 was sent 
out by part for mm/, and it was made to insert in a hole 10. Although what is 
necessary is to have installed the roll device 3 near the opening of a pipe 1, to be 
[ direction ] desirable and just to have determined the location in consideration of 
the rigidity and others of a wick 2, when the roll device 3 had not been arranged 
within 4mm from opening of a pipe 1, in the case of the ** aluminum line, the 
buckling arose in the wick 2 (** aluminum line). On the other hand, even if it 
detached the roll device 3 from opening of a pipe 1 to about 8mm in the case of 
the ** aluminum line, the buckling was not accepted in a wick 2 (** aluminum line). 
The location of the roll device 3 is suitably set up by the rigidity of a wick 2, the 
wall of a hole 10, the surface state of a wick 2, or the rate and others that are 
sent out. 

[0028] The wick 2 was inserted in the hole 10 by grasping a part of wick 2 of 
drawing 8 (a) by hand, and moving it to the left of drawing as a comparative 
example. Consequently, although it was able to be made to insert in a hole 10 
comparatively easily [ a depth of about 50-1 00mm ], if you are going to make it 
insert deeply more than it, as shown in drawing 8 (b), the buckling will have arisen 
in the wick 2. On the other hand, the wick 2 was able to be made to insert easily 
to a depth of 200mm of a hole 10 in the example 1 of above-mentioned this 
invention. 

[0029] As shown in example 2 drawing 7 , the wick 24 which rounded off the wire 
gauze was inserted in the pipe 1 1 of a single hole. Since rigidity of the wire gauze 
was small, the roll device 35 has been arranged within 3mm from opening of a pipe 
1 1. Also in this example, the wick 24 which is a wire gauze was able to be easily 
inserted in the pipe 1 1. 
[0030] 

[Effect of the Invention] As explained in full detail above, the manufacture 
approach of the heat pipe of this invention can insert a wick efficiently easily into 
the pipe used as the container of a heat pipe, and is excellent in productivity. 
Moreover, it can also carry out ready direct [ of the wick which should be inserted 
if needed ]. moreover, preparing irregularity in the front face of the wick which 
should be inserted should also make efficiently — ** etc. does the outstanding 
effectiveness so. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanation which shows the important section of the process 



which inserts a wick into a pipe concerning this invention. 

[Drawing 2] It is the explanation which shows the important section of the process 
which inserts a wick into a pipe concerning this invention. 

[Drawing 3] It is the explanatory view showing the example of the wick in which 
irregularity was formed on the front face concerning this invention. 
[Drawing 4] It is the explanatory view concerning this invention showing the 
example made to deform the cross-section configuration of a wick. 
[Drawing 5] It is the explanatory view concerning this invention showing the 
example of the send device of a wick. 

[Drawing 6] It is the explanation which shows the important section of the process 
which inserts a wick into a pipe concerning this invention. 

[Drawing 7] It is the explanation which shows the important section of the process 
which inserts a wick into a pipe concerning this invention. 

[Drawing 8] It is the explanation which shows the important section of the process 
which inserts a wick into the conventional pipe. 
[Description of Notations] 
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